Hormonal activation of the cGMP-inhibited low-Km cyclic AMP phosphodiesterase of rat adipocytes from different sites: influence of ovariectomy.
Hormonal activation of the cGMP-inhibited low Km cyclic AMP phosphodiesterase isoenzyme (cGI.PDE) by effectors, acting either through the cAMP-independent (insulin) or through cAMP-dependent (isoproterenol, forskolin ACTH and 8Br-cAMP) mechanisms, were compared in parametrial (PM) and femoral subcutaneous (SC) adipocytes from sham-operated (SHAM) and ovariectomized (OVX) rats. In SHAM rats, the basal cGI.PDE activity was 50% higher in PM than in SC adipocytes. In OVX rats, the cGi.PDE activatory responses to all the effectors tested remained unchanged in SC, but were completely suppressed in PM adipocytes. The mechanism underlying these defective cGI.PDE activatory responses to cAMP-dependent effectors observed in PM adipocytes after OVX seems to involve protein kinase A, since a decreased activation of cGI.PDE by protein kinase A was also found in these cells. Treatment of OVX rats with both estradiol and progesterone reversed the defective cAMP-dependent activation of cGI.PDE, but not the refractoriness of this isoenzyme to insulin activation. Taken together with previous observations from this laboratory on the fat cell adenylate cyclase system (Lacasa et al. (1991) Endocrinology 128, 747-753), these results: (a) demonstrate that the influence of the ovarian status on the key enzymes controlling cAMP metabolism in fat cells depends on the anatomical origin of these cells, and; (b) provide a biochemical explanation to the insensitivity of the SC adipocyte lipolytic system to ovarian hormones.